Detailed petrologic and petrophysic data obtained from surface rock chip and diamond core of the Mt Leahy Tenement, Ekuti Range porphyry copper-gold exploration project area, Morobe Province, Papua New Guinea have been applied to interpretations of geologic setting and hydrothermal environment of mineralisation, and interpretations of airborne magnetic field data in defining a causative intrusion framework for mineralisation. Petrologic data confirm and refine a model of magmatic hydrothermal fluid sources for structurally confined mesothermal to epithermal style Cu, Au, Mo, Ag, Pb, Zn and Bi mineralisation within eroded composite granodiorite, quartz monzodiorite and diorite/andesite intrusion centres and hornfelsed metasedimentary rock, with potential for delineation of "disseminated" porphyry and hornfels styles of mineralisation. The application of petrophysic data, derived from petrology, to the interpretation of airborne magnetic field data defines three intrusion centres within the Leahy tenement: a northern and relatively deeply eroded Otibanda-Weke/Waikanda composite intrusion zone, and higher-level Kopekio and Ekoato intrusion domains, the latter with greater potential for discovery of low-grade high-tonnage style copper-gold mineralisation.
INTRODUCTION
As a prelude to further on-the-ground exploration, immediate work including this study will focus on the application of existing geologic, petrologic and derived petrophysic data to improved interpretation of existing geophysical data in confirming and defining an igneous intrusion framework for potential economic mineralisation. Application of interpretations of existing magnetic field data to geologic modelling will be important in working with the dense forest cover.
Project geology together with surface and subsurface geochemistry defines predominant northwest and subordinate northeast trending structurally bound or confined high-grade low-tonnage precious/base-metal mineralisation within the forest covered Mt Leahy tenement ( Figure 2 ). Rock chip geochemistry includes assay values of up to 278pp Au, 800 ppm Ag, 94400 ppm Cu, 11300 ppm Pb, 1320 ppm Zn, 25800 ppm As and 1380 ppm Mo. Most significant drill intersection of a limited drilling programme include: 6.00m @ 3.85 ppm Au, 14ppm Ag & <0.01% Cu and 2.2m@ 16.63 ppm Au & 1.99% Cu. Some lower grade Cu-Au mineralisation in diamond core intersecting sheeted quartz veining, including 16m @ 1.7 ppm Au, and localised Cu anomalism in soils indicates a porphyry association. The predominantly northwest trending and southwest dipping shear/fracture controlled high-grade low-tonnage precious and base metal mineralisation of the Mt Leahy tenement, as defined by the distribution of diamond drill-hole collars and rock chip sampling for geochemistry and petrology, is mostly hosted by rocks of the Morobe igneous intrusion complex and less extensively by lowgrade metamorphosed Cretaceous sedimentary rocks of the Owen Stanley Metamorphic Belt in the southwest of the tenement ( Figure  3 ). Mid Miocene Morobe complex igneous rocks are intruded into rocks of the Owen Stanley Metamorphic Belt, with intrusive contacts modified by post-intrusive tectonism (Fleming 2007 , Meldrum 2010 . Morobe complex igneous rocks are reported to include granodiorite, adamellite and less abundant monzonite, diorite, hornblendite and pegmatites, the latter developed at the intrusion complex margins (Griffin 1983) . Igneous intrusions potentially significantly younger than those of the Morobe complex, and possibly correlatives of the Pliocene Eddie "porphyries" in the Wau area to the east, are not mapped/differentiated, but are reported to possibly include leucogranite, diorite/diorite porphyry ("feldspar-hornblende porphyries") and late andesite dykes (Fleming 2007) . The younger diorite intrusions, "potassic and sericitic" altered, are reported to coincide with major faulting and related rapid uplift in the project area (Findley 2008) . 
Owen Stanley Metamorphics
Hydrothermal destruction of magnetite within the host igneous rocks coincides with mineralisation along the northwest trending Otibanda, Waikanda/Weke and Ekoato mineralised zones (Figure 4 ). Multiple regular northeast to north and more diffuse northwest trending lineaments of low intensity response within project-scale airborne magnetic field data, indicate widely occurring structurally controlled hydrothermal magnetite destruction. High-angle northeast to north trending structures may provide lateral control for lower angle northwest trending shears (Findley 2008) . Interpretations of the magnetic field data may reveal the architecture of the causative intrusion environment as well as lineaments representative of hydrothermal destruction of magnetite. Tables 1 and 2 ) have been collected from rock chip and selected diamond core, sampled primarily for geochemistry, for the purposes of:
RESULTS

Petrologic Features
1. The establishment of petrogenetic relationships between mineralisation and igneous intrusions, and confirmation of a porphyry environment or environments; whether they be centred upon igneous rocks of the Mid Miocene Morobe intrusion complex, younger Pliocene intrusions of Eddie Creek correlation, or both.
2. The identification of petrologically distinct rock types, igneous and metamorphic, with potentially petrophysically distinct features that might be resolvable in the aeromagnetic data in terms of multiple stages of intrusions causative to mineralisation. Ekoato (3.22, 25, 26, 29, 33, 27, 34, 36, 37, 23, 30, 35) Application The results of the petrologic studies (summarised in Tables 1 and 2 ) of surface rock chip and diamond core include:
1. The identification of petrologically distinct rock types host to mineralisation, predominantly igneous intrusions, with variation in content of primary, prograde metasomatic and thermal metamorphic/metasomatic magnetite lending different petrophysical characteristics to the rocks, which may potentially be interpreted in magnetic field data in terms of multiple intrusion stages (Morobe Intrusion complex and/or younger Eddie Ck Intrusions)( Table 1) .
2. Highest concentrations of magnetite in relation to magnetite of thermal metamorphic/metasomatic paragenesis overprinting early prograde metasomatic magnetite and primary magnetite, and effectively defining the margins of intrusions (causative and host).
3. The occurrence of finer grained intrusions to the south as indicated by the predominance of andesite/diorite porphyry and quartz monzodiorite porphyry (rather than hypidiomorphic quartz monzodiorite to granodiorite) rock types in the Kopekio and Ekoato locations (Table 1) 4. The predominance of prograde metasomatic pyrrhotite, and absence of magnetite in the thermally metamorphosed low-grade metamorphic sedimentary rocks of the Owen Stanley Metamorphic rocks, and extension of (endoskarn-related in paragenesis) pyrrhotite into the causative intrusions enveloped by hornfelsed metasedimentary rocks (Tables 1 & 2) .
5. Indications of internal exsolution of magmatic hydrothermal fluids from most igneous intrusive rock types including granodiorite, quartz monzodiorite and diorite porphyry (Tables 1 & 2) . Figure 6 ).
8. Fluid inclusion microthermometric data from inclusion assemblages of early magmatic hydrothermal through to mesothermal/epithermal paragenesis in rock from the Kopekio and Ekoato zones indicating hydrothermal fluid flow over the temperature range 520 to 260 °C (Figure 6 ), with highest temperature magmatic hydrothermal fluid flow indicated for the Ekoato zone.
9. Evidence for late tectonic-related retrograde hydrothermal overprinting of all prograde metasomatic replacement, thermal metamorphic/metasomatic replacement/recrystallisation assemblages as well as mineralised hydrothermal fracture-fill/breccia cement assemblages. 
Application of Petrologic/Petrophysical Features to Geophysical Data Interpretations
Together with more obvious lineaments, circular or incomplete circular/curved features are evident in representations of the airborne magnetic field data (RTP: Hoschke 2014) covering the Mt Leahy tenement (Figure 7) . The circular or curved features are interpreted in terms of distinct intrusion centres:
Otibanda-Weke/Waikanda Intrusion Centre
The northwest trending Otibanda mineralised zone occurs tangential to and the northwest trending Weke/Waikanda mineralised zone is enclosed by a largest or most prominent circular feature (previously defined: Meldrum 2010) enclosing ground of variable magnetic field response (Figure 7 ). Variation in magnetic field response internal to the circular feature defines irregular shaped features that probably represent multiple "sub-intrusions" where highest concentrations of magnetite of thermal metamorphic/metasomatic paragenesis (external and marginally internal to causative intrusions), and corresponding highest magnetic field response, define the margins of the intrusions. Intrusive rock sampled from the central parts of one of these "sub-intrusions" comprises potassic metasomatised, relatively coarse grained, variously flow structured, hypidiomorphic textured biotite-hornblende quartz monzodiorite (locally host to structurally controlled precious and base metal mineralisation).
Kopekio Intrusion Centre
A smaller circular feature to the southeast of the Otibanda-Weke/Waikanda intrusion centre encloses the northeast trending Kopekio mineralised zone (Figure 7 ). Relative to the larger Otibanda-Weke/Waikanda intrusion centre to the north, variation in magnetic field response internal to the circular margin defining the Kopekio intrusion centre is less pronounced, and this may be the result of the intrusion centre comprising multiple smaller volume intrusions with less magnetite-rich metamorphic/metasomatic domains immediately internal and external to causative intrusions. Intrusive rock types of this centre comprise relatively finer grained biotite hornblende quartz monzodiorite porphyries and andesite/diorite porphyry rocks representative of a higher-level or less deeply eroded intrusion centre. This interpretation is consistent with the occurrence of lower-grade broader domains of Cu and Au mineralisation spatially associated with sheeted porphyry style quartz veining in the Kopekio zone. Much of the rock of higher positive magnetic field response comprises thermally metamorphosed and metasomatised andesite.
Ekoato Intrusion Centre
A circular feature to the southwest of the Otibanda/Weke/Waikanda intrusion centre ( Figure 7 ) and enclosing the northwest trending Ekoato mineralised zone, is defined by overall strongly subdued magnetic field response and poorly defined internal structure with the exception of some northwest trending lineaments. The overall subdued magnetic field response is attributable to the predominant rock type in the domain being that of hornfelsed metasedimentary rock in which prograde metamorphic/metasomatic magnetite is absent and pyrrhotite is pervasive. Pyrrhotite is also prevalent in the prograde magmatic/metamorphic metasomatism of causative quartz monzodiorite porphyry intrusions, and extends into the regionally structurally controlled retrograde metasomatic overprint. Muted elevated magnetic field responses correlate with margins of known intrusions. Internal intrusion textures and mineralogy together with fluid inclusion microthermometry indicate a relatively high level within an eroded intrusion system, similar to that interpreted for the Kopekio intrusion centre (Figure 7 ). 2. Structurally controlled/confined precious and base metal mineralisation and less well defined disseminated copper-(gold) mineralisation are pargenetically related to the emplacement of multiple intrusions of granodiorite, more abundant quartz monzodiorite to quartz monzodiorite porphyry, and locally concentrated andesite/diorite porphyry.
3. Variation in petrophysical features of prograde potassic metasomatised and thermally metamorphosed/metasomatised igneous rocks and thermally metamorphosed/metasomatised low-grade metasedimentary rocks, is largely resolvable in terms of the distribution and concentration of primary and metasomatic magnetite, and prograde and retrograde metasomatic pyrrhotite.
4. Application of the acquired petrologic and petrophysical data defines a relatively deeply eroded causative composite intrusion centre, with which the Otibanda and Weke/Waikanda mineralised trends have a close spatial and interpreted genetic association. Mineralisation in the Kopekio and Ekoato zones is in close spatial association with and in interpreted paragenetic association with relatively smaller composite intrusion centres with petrologic and petrophysical features indicative of more shallowly eroded intrusion systems or those marginal to the overall Morobe intrusion complex. 
